Investment costs are probably the most important element in any investment decision. They vary greatly from technology to technology, from time to time and from country to country. Overnight cost is a common unit of measure of power investments. Overnight cost is the cost of a construction project if no interest was incurred during construction, as if the project was completed "overnight." The unit of measure typically used for Overnight cost is USD/kW.
Today fuel cells are present in a wide range of prototype and products: portable applications, micro CHP system, recreation products, vehicles, niche and professional application, military items.
In presence of such a wide context of application, I chose to consider in my analysis the Hydrogen Fuel Cell (PEM) Powertrain (H2FC Powertrain) as "Power Generation Plant" because, if the current US Hydrogen and Fuel Cell Vehicle Program is able to meet all the 2015 technological targets, in the subsequent year, the high volume associated with the H2FC vehicles mass production (up to 500.000 units sold per year) will permit to reduce dramatically the Fuel Cell system manufacturing costs, in order to be competitive with current gasoline ICE systems.
The Vehicle-to-Grid Concept
Every day more than 90% of vehicles are parked, even during peak traffic hours. In this situation the vehicle power generation system H2FC powertrain, if properly equipped, could become a new power generation source, supplying electricity to homes and to the grid like a new type of distributed generation: Vehicle-to-Grid (V2G).
Academics, public and private operators well know the V2G concept 3 . V2G could be realized indifferently with Electric Vehicles and Fuel Cell Vehicles (FCV), but only in the case of FCV we are in presence of a real new power generation capacity GHG emission free: the H2FC powertrains 4 . FCV in a V2G mode may profitably provide power to the grid when they are parked and connected to an electrical outlet. In this perspective, literature analyzed also the economic aspects 5 . FCV have significant potential revenue streams from V2G, on peak power production, but it is possible to obtain higher return offering a series of high-value ancillary services to the grid.
This Study
If FCV, properly equipped and parked in V2G mode, become a new power generation source supplying electricity to homes and to the grid, it could be useful to begin to analyze the H2FC powertrain relevance in the power generation sector. But, in my opinion, in the mass production perspective (above mentioned) H2FC Powertrain will be so cost competitive to be useful adopted also for stationary power generation application.
In my "Considering Hydrogen Fuel Cells Powertrain as Power Generation Plant" 6 (EVS25, Shenzhen, China 2010), I considered first the H2FC Powertrain as "Power Generation Plant" 7 . In this study I'll updated the analysis. Considering the context in which it will be presented I'll use only the LCOE data released by U.S. Energy Information Administration (EIA). 
The EIA Data
In the mid 70's EIA began publishing the "Annual Energy Outlook" (AEO) 8 in which, annually, presents a forecast and analysis of US energy supply, demand, and prices.
Since 1996 AEO considers and realizes forecast about the overnight costs 9 and the levelized costs 10 Fuel Cells technologies were mentioned and included in EIA documents since 1994 but, for me, was not easy to well and completely understand all the data provided.
For Central Production Power Plant the situation is relatively clear, in fact: -Since 1996, annually, in the "Assumptions to the Annual Energy Outlook" (AAEO), the Table is 25 and commercial 26 subjects, and take in consideration also fuel cells 27 technologies.
Hydrogen Fuel Cell Powertrain LCOE
In order to calculate the H2FC Powertrain specific LCOE I need some H2FC Powertrain data: the system cost and efficiency, the expected system lifetime, the fuel cost (i.e. the H2 cost).
Current Status (2009 -2010) DOE 28 public data, based on projected high volume production: Overnight cost 51 USD/kW; 53%-59% System Efficiency; Lifetime 2500 -2521 hours; and 3 UDS/GGE H2 cost (based on natural gas steam reforming). 2015 DOE technical targets, based on the same assumption: Overnight cost 30 USD/kW; 60% System Efficiency; Lifetime 5000 hours; and H2 cost 2 -4 UDS/GGE 30 . Thanks to the fact that expected system life is shorter than one year (also in 2015) it is not necessary to consider any financial aspect. Also, in a conservative perspective, I do not take in consideration the possibility to recover the heat co-produced during the electricity generation (like in a CHP power plant).
Based on the above mentioned assumption LCOE H2FC Powertrain range value is today 175 -192 USD/MWh and 107-207 USD/MWh for the 2015. Table 4 shows these results.
Conclusions
If the current US Hydrogen and Fuel Cell Vehicle Program is able to meet all the 2015 technological targets the high volume associated with the H2FC vehicles mass production will permit to reduce dramatically the Fuel Cell (PEM) system manufacturing costs, in order to be competitive with current gasoline ICE systems.
In this mass production perspective, H2FC Powertrain will be so cost competitive to be useful adopted also for stationary power generation application. In this perspective H2FC Powertrain investments cost will be one of the lowest compared to other current power generation technologies. Observing the specific LCOE data, it will be necessary to think the Hydrogen FCV link to energy sector considering the possibility to adopt H2FC Powertrain as a Power Generation Plant, smart grid connected, with relevant and positive consequences for a rapid development of these low-carbon technologies both in transport and power generation sectors, in Copenhagen Accord and Cancun Agreements perspective.
